Mouse cellular retinoic acid binding protein: cloning, complementary DNA sequence, and messenger RNA expression during the retinoic acid-induced differentiation of F9 wild type and RA-3-10 mutant teratocarcinoma cells.
Retinoic acid, a natural derivative of vitamin A (retinol), induces mouse F9 teratocarcinoma stem cells to differentiate into nontumorigenic parietal endoderm cells. The mouse cellular retinoic acid binding protein (CRABP) has been implicated in the mechanism of action of retinoic acid (RA), since a mutant F9 cell line, RA-3-10, which possesses less than 5% of the wild type level of [3H]RA:CRABP binding activity, fails to differentiate in response to RA. In order to study the CRABP in this RA-induced differentiation process, we have cloned and sequenced the full-length mouse CRABP complementary DNA and have characterized its expression in wild type F9 and mutant cells. The mouse CRABP mRNA is a single, low abundant mRNA approximately 800 bases in length. The steady state level of the CRABP mRNA was measured in untreated stem cells and after the addition of RA alone, dibutyryl cyclic AMP plus theophylline (CT), or retinoic acid, dibutyryl cyclic AMP and theophylline (RACT) to F9 wild type and the mutant RA-3-10 cells. The CRABP mRNA was present in wild type F9 stem cells, and the level of its expression was changed by RA. When RA was added to F9 wild type cells, the steady state level of CRABP mRNA decreased 2- to 3-fold. When RACT was added to wild type cells, the level of CRABP mRNA increased and then decreased, resulting in a peak of CRABP mRNA expression between 24 and 48 h. In contrast, untreated mutant RA-3-10 cells had a lower level of CRABP mRNA than wild type stem cells, and the mutant cells responded quite differently to the addition of RA and RACT. The addition of RA caused an impressive 60-fold increase in the steady state level of CRABP mRNA in RA-3-10 cells by 120 h. One interpretation of this result is that there is negative regulation of CRABP mRNA expression, mediated directly or indirectly by the wild type functional CRABP protein, and that this regulation is aberrant in the RA-3-10 cells.